In the May 15, 2007 issue of Cancer Research, Bai et al. (1) claimed that individuals carrying haplogroup K mitochondrial DNA (mtDNA) lineages are at significantly increased risk of developing breast cancer, whereas those bearing haplogroup U lineages have a significantly decreased risk. However, this study has a number of drawbacks. First, haplogroup K is phylogenetically nested within haplogroup U; consequently, diagnostic mutations in haplogroup U are necessarily also diagnostic in haplogroup K (in particular, A11467G, A12308G, and G12372A). Therefore, how can there be 29 cases belonging to haplogroup K but only 12 belonging to the broader group U? This is not trivial because these were the only two haplogroups found to be associated with breast cancer risk after correction for multiple testing. Second, the study does not investigate nor even mention the potential influence of population stratification in their sample of 156 European-American breast cancer patients and 260 controls, nor are their results replicated in an independent population. The door is therefore open to falsepositive findings (type I error).
We have collected breast cancer patients and ethnicity-matched controls from two different Spanish locations. One sample consisted of 464 cases and 453 controls from continental Spain (2), whereas the second, from Canary Islands, included 302 cases and 295 controls. The first sample has been tested for population stratification using a panel of neutral single nucleotide polymorphisms (SNP; ref 2). Our samples were genotyped for a set of 25 mtDNA SNPs, including all those with evidence of association based on unadjusted P values in (1) as well as the variant G10398A reported in (3, 4) . We found no evidence of association for any of the variants after adjustment for multiple testing in either sample (Table 1) . With the Spanish mainland sample alone, we had f80% power to detect odds ratios (OR) as low as 2.00 for G9055A and 1.50 for A12308G (the two variants that define haplogroups K and U, respectively). In fact, OR estimates for the variants G9055A and A12308G were in the opposite direction to those reported in (1): 0.65 [95% confidence interval (95% CI), 0.36-1.18] and 0.87 (95% CI, 0.45-1.66) in Spanish mainland and Canary Island samples, respectively, for G9055A; and 0.74 (95% CI, 0.55-0.99) and 0.77 (95% CI, 0.52-1.14), respectively, for A12308G.
MtDNA variation is deeply structured in populations. These markers are therefore more susceptible to false-positive findings in association studies than autosomal SNPs (5). Phenotype alone is not sufficient to rule out the existence of different mtDNA ancestries in a population sample (this is especially true in countries such as the USA; ref. 6) . In this regard, the positive SNP associations with breast cancer found by other authors (3, 4) are also questionable. Assessing population stratification and/or replication of positive associations using independent samples is therefore essential in all association studies, and even more so in those of MtDNA. We conclude that although it is possible that mtDNA variation is associated with breast cancer risk, this remains to be properly shown. 
